Polycaprolactam (nylon-6) is widely used in the production of chemical fi bres. The proportion of fi bres based on this polymer on the world market amounts to 12.2%, which puts it in second place [1] . Polycaprolactam fi lm materials are produced in large volume. They have high physicomechanical properties and are characterised by good wear resistance. Polycaprolactam-based fi lms are used in engineering as insulation for articles working in solvents and for the manufacture of vessels and different coatings. Important characteristics of materials based on this polymer, determining the area of their application, are moisture permeability and their ability to absorb water both from liquid and from vapour phase. The amount of water absorbed by the polymer depends on many factors. In the present work, the infl uence of pore size in nylon-6 on its ability to absorb water and to let through water vapour was investigated. The kinetics of swelling of industrially manufactured non-porous PK-4 polycaprolactam fi lm in water and heavy water was studied, and also the moisture permeability and total sorption (including sorption by the polymer skeleton and pores) of water by microporous caprolactam fi bre membranes of grade MMK, manufactured by the Tekhnofi l'tr Research and Production Association (Vladimir). For the investigation, use was made of membranes with an average pore size of 0.45, 0.65, 0.8, 1.0, 1.2, 2.0, and 3.0 µm. The apparent density of the membranes used was determined, the numerical values of which vary from 312 to 396 kg/ m 3 depending on the pore size. The obtained values of the apparent density ρ are given in Table 1 .
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Before the tests, PK-4 polycaprolactam fi lms were rinsed with boiling water to remove the ε-caprolactam contained in them. The degree of purity of the fi lms was monitored by refractometry. The fi lms were conditioned in an exsiccator over phosphoric anhydride at room temperature to constant weight.
The swelling and moisture permeability were investigated at a temperature of 25°C. The kinetics of swelling and total sorption was studied by gravimetry, the moisture permeability was studied using a McBain balance, and the amount of water vapour penetrating through the membranes and absorbed by phosphoric anhydride was monitored. The moisture permeability of porous polycaprolactam membranes can be regarded as the process of transfer in heterogeneous systems [2] . Both the polymer phase and the pore space will take part in this process.
The kinetic curves of moisture permeability of microporous MMK-grade caprolactam fi bre membranes of different average pore size (Figure 1 ) have the traditional form. They are identical to the curves for non-porous polycaprolactam fi lms and are characterised by the presence of two sections: non-stationary and stationary. Irrespective of the pore size of the membranes, the length of the non-stationary stage can be characterised by the time lag θ which is numerically equal to the segment intercepted on the time axis by the linear section of the stationary process on the moisture permeability curve. For all the porous membranes investigated, θ is shorter than for non-porous membranes.
In the opinion of Chalykh [3] , the main contribution to mass transfer at the non-stationary stage is made by the process of sorption saturation by the diffusant of the polymer skeleton of the porous membranes. The process of moisture transfer in membranes with open pores is the sum of two fl ows: phase transfer via the porous space of the membrane and diffusional transfer via the bulk of the polymer matrix. This enables the obtained experimental values of the coeffi cients of diffusion and moisture permeability to be regarded as effective. The diffusion coeffi cients D were calculated from the non-stationary section and the moisture permeability coeffi cient P was calculated from the stationary section of the kinetic curve, using formulae given in reference [4] . The values obtained (Table 1) show that the microporous membranes have higher values of P and D by comparison with non-porous PK-4 fi lm. The effective diffusion coeffi cient increases by a factor of 60-120 and the moisture permeability coeffi cient increases by a factor of 11-15 by comparison with non-porous polycaprolactam fi lm. The change in P and D as a function of pore size is illustrated in Figure 2 . The greater the micropore size, the higher are the values of the transfer parameters.
In the production of porous materials, open, closed, blind, and other types of gas-structural element can be formed. The variation in the transfer parameters depends on the types of pore. Permeability in the region of transition from closed to open pores in porous materials is characterised by an increase in gas permeability by several orders of magnitude, while water absorption increases by more than a factor of 3-4 [3] . The substantial increase in the moisture permeability and water vapour diffusion coeffi cients in the microporous specimens investigated, by comparison with non-porous fi lm, confi rms that the micropores in the MMK membranes are largely open, and here, the greater the reduction in apparent density, the higher is the content of open micropores.
The presence of a positive charge on the microporous membrane with a pore size of 0.45 µm does not lead to any appreciable change in the transfer parameters. In the work, the swelling of a monolithic fi lm of PK-4 in water and heavy water was studied. The kinetic curves obtained (Figure 3) are normal for swelling in both media and differ in form from the abnormally extremal nature of the kinetics of sorption of water by cellulose derivatives [5] . The equilibrium degree of swelling in heavy water amounts to 11.37% and is 1.12 times higher than the swelling in H 2 O; this is a magnitude similar to the ratio of molecular weights of D 2 O and H 2 O.
In the investigation of swelling and total sorption of water by microporous membranes, it was established that there is very rapid absorption of water from the liquid phase, and here, the greater the pore size, the greater is the amount of water absorbed by the specimens. The values obtained are given in Table 2 . Since the equilibrium degree of swelling of non-porous polycaprolactam is 10.18%, it follows that, after this value is subtracted from the experimental values, including swelling and capillary sorption, we will obtain the amount of water corresponding to capillary sorption. As can be seen from the data given in Table 2 , the mass of water absorbed by the pores is 18-22 times greater than the mass of water retained by the polymer matrix. The ratio between the content of water in the pores and the content of water in the polymer depends on the apparent density of the membrane specimens: with an apparent density of 370 kg/m 3 this ratio is equal to 18, but with an apparent density of 312 kg/m 3 this ratio increases to 22. Data obtained from studying the capillary sorption of microporous membranes indicate that these membranes chiefl y contain through micropores.
For quantitative characterisation of the porous structure of the MMK membranes, the total specifi c volume of pores V Σ , the specifi c surface of the pores S sp , and the porosity P were assessed. These parameters were calculated by the following equations:
where ρ app and ρ true are the apparent and true densities of the polymers,
where N pore is the number of pores, d is the pore diameter, and h is the pore height, and
The calculated values given in Table 3 indicate that the magnitude of the total specifi c volume of pores increases with increase in the average pore diameter and varies from 1.64 x 10 -3 to 2.32 x 10 -3 m 3 /kg. The smaller the pore size, the greater is the specifi c surface of the pores of the polycaprolactam membranes.
A correlation is observed between the total specifi c volume of pores and the diffusion and moisture permeability coeffi cients and total sorption, which confi rms the important role of pore space in the process of water vapour transfer and water sorption from the liquid phase. This is illustrated in Figure 4 , which shows a near-linear dependence of the moisture permeability and water vapour diffusion coeffi cients on porosity.
Thus, in an investigation of the kinetics of the moisture permeability of microporous caprolactam fi bre membranes it has been shown that the effective moisture permeability and water vapour diffusion coeffi cients depend on porosity. The process of water transfer is the sum of two fl ows: phase transfer via the pore space and diffusional transfer via the bulk of the polymer matrix. The pore space plays a signifi cant role in the absorption of water. The degree of swelling of a non-porous polycaprolactam fi lm in D 2 O is 1.12 times higher than in H 2 O. 
